
c r~R *j? ? -rw hm^ 

OFTran: =F 3 t fa>r tRrc ^rnf 3 i 
?% 3 "c 3 T ^T Fn*!! fafF 

^ H ^ ? 4 T?t fnr ^Fip^n h i j 
f?HR 3 i R-l !,{. 3 «rH JRtT f I 



1 ^ i j*tfe 3 i ^if-i^f k 3 ?r 
WTOlf k\ fen TRH t I ^r *To ^IF *fef f?F if 



*T?R %rfeF 'ife if 5^1% ?f ^ 3^k 3T>H iftpF, 
FTR tfSIT 3 l«r<ttH 4 l Tf^Prfe'TTgqitT^feiq %fife 
^iRW^ ^ii^tnTnTTFFf | 



tic^ ^r 3 ?fe TfeEt arfnF nr zkk. nrai-feT i ij<e 
ife 3 f^n kii i ire k fenrn 
3 c*ra ^ f^ ^ fe w 3 ? ^ ^ ^rn ij w? 4 f k 

1 TRT ? 

?& %? dfrM.I ku 7 fer# 3$7 % 

fayfmimi k smki vw£ £ &h w fm mkt, k 

famf i yfrmefkki k 



H&H ctfiffteh 

(JCQfJ 3ii$idlf^ 

nif vfhrw 








#ri w <b\$Mi *n i 33 W&3 ^ra sjk 

aftftgn % to# # #3t tr M ^ ^ ^ 
^ ^ to# 3q^rc ^r #t ^ i stt^t^t 

§ i 

fTO 3?ft It# 1 ! £# § I 

4H^#cR^f 14^ 1879 ^1 fc*i ^ <3# ^T fa! 
SfT, ^r 3^ ^ ^ *R f#TT I 3#^ ^1 3TH 

IT^T^T I 

c® 3$ 3m3t s# % to*R is# #5: snsrf 





n^^tusr 

wkr^ i 

^citddK^SJT 1 ^ r^^n 

|f, 1 

t?^ 2 ^r ftrcj t i ?^rdt ^ 
q# W& % fa 3^T oRT T^i ^T tJPR ^T 

^ £r ^ ^r gsn <ra 3*fat '$& 

TfRT^T^FTf^T I ^STC^^FSt^R^T^sRR 
^jpT |3fl I 3^T 3^1, fa^Rt T3 TT$ A 
«p5gtf | ^'^faT *R ^<*1 SIW t^n l" 3?k 
fH TO^Rt 

i 

<5fTO 3 T3^ TflRT ^SRW ^T 37k ^Rfcn 

?rr i 377 ^t fasr r# «n 

^sqt % w ^ R?f ^rar «n i 3^ ^rt 
i^^^-Rkt^krt i 
% 3TPT: if el<T t I % ^T 3^kr 

7 




^ t, to f ^ 1 1 F# 3 #* 
3TRT- W # to> 3T^ 3Tct ^^*?l ^iffR I 
T3^^5i»f<k1l § 1^ 

# to# to # to to to sfk 
stot ^ito # to i ?ito to ^ ^ 
^torfto#tor^towMitotoi1to 

t^^TTOSI# | q*? SfT3: 3T# PRU % =b^l ^ 
^TOTto^fto^totol | to SR tot# 
TO ftTOt ®f#f ^ to s# «ft I ^ TO ^ 
toftotto^TOtot# i 

*r«r # toitot # #5 tot tottT ^t ^ 
3?# fato 3^3T> "to; ^ to# # to# # to 
^3fHt^ STlto tot t r ^ to 
sn?l# # TO-$3 «ft to ^ to# # TOR to 

afT I ^R ^l®f ^3TT <T®T 3to ## 

# TO # 3#8T 3OT 3Tm# ^ to TOlf 
c#«3t I 

f^TO^T^^TO^stoto^TOITOT ! 

^j; <p5 fWTO t# I 3TTOC 3tot TO^ TOT 

ft! 










^ ^1% A 3^T 3# f^T T^cTT I 3$ 

«|mh «igci h-h-s I <=|$ iql «|g qmi sSk 
^ 3j#-3T?ft ^if^qf A 37FOTH ^r 

iggpg ^xi<rkiit,^& 
JffiTrl f^TFTT <R7% TRRT sft I 
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^ *7§3 *ft I 377 f^T 

TT^^cH$J|i3 sft I 

tt^ ^ &I4M *7RT % W, "*TM, ^TT 

37Tf^^f33lTI7I3mfa^7^^*[FT 

TTCT*n I ^^FTTt^TT I3?37^ 
Tpft XTRT % 77T«T 3T33T «7T I <P7t 37& 

HT3T-ta 371 TTTT l 3^#t q^lici ^ 

^cW*Hl^ "$1 l f^7! 3#1 3^7 <JH5K tq^M ^ 
Jl3K7I fe®n ft^TT I T?S^£ ^ 377*t 3^5 ^tcl 3?ft 
TjHcflrIK TT %73T I <5% ^ ^#7 
(magnetic compass) ^77 I 37? 37pf 3773 ^377 3?fc 





if mpT % 3R3 3-fl^fm ^ %% sffc ^R!I t ? 

Fr 3 ^ t$t 3^r % 3#r wfM ^r 

^|cf-«(^cT t^f i 
<iU ftH «M 

feqpT ^ ^ SH f*R3>T 3rR 3^ TO 3?t 

5?TI 

%cfa fom% msrft $ frpr «ft i 3? 

i 'w3i\ ^ ><Hct di+< <*<wi 

^3^^^#^^^ l^f#* 

3^chl fam* mfa#5R*f ti^q 1 ®jft 

^rnt^^cR^t^Rmfrail i 

ift *5:^$mf33$ «u4?ti wii 
w\[ 1 3^m^^arfm^pfa% *tro ^di 
t ajfc unto <wft> 4\c« if ^fw tot! i 
^ ti«ild % IcR mf ftwMl mi 

m»ft«nmnrar i ^Sk «<§i §3 tt^ *isfad 
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-ZT^t ^T qf?re 3PT | I 

^r ^ % 3TC ^ 

^ fcm, afo 3% ^pitcTO 

aOTRT^SRR’ft 7 ^ l3lf^S%lf^J#r^^R 




^h u 6 <ti % «fit ^ ftT^RT^n^r i 



iffiR ^ ^T ^ ^ '^RT MrafcH 33% 



I 
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*ft I °T? ^fjicrT T33» 5l*iq» ^Id4) ^ TO «*i^icn 
*R I 3>fa 3$ *^jpi<g ^ d>$ 

Riw^r^li 3rrai qr i ers^rasrar «nra» 
*«fcd ^«b tyll ^*13 t «f?T <HM1<I H^f M 
f^Rt^3TI^f^r^d M^sl MHdl *JT l^f3^T 
4«M4» OT^ 7 !^ t^Rt ^ *qf *5T <qf W& 
^r^iR^ejT i ^^mmt^f^tl^R^r 

^ 3H& 3*WJN<*> § #smf&Rr % ^r 
^dV frhd>| <JtH ^Ujmq> % TJTO ift ^ff 
tlcn l^3TWra^^^3fl*n?TT3foTJ^^ 
Wdl fadd) I 




3? mm % 

SIT I 

1*TR? '■sihH! -C|l6l^i t^j^fl <4^cTl ^RT 3>tf 
WKQli? 

TFTRTT 3TT 3>Tf ^TT 11 ! 31?f ifaT I sr 3f 
iT^fOTt^TTf if Mt ISPKf^ft^rif 

^ m % 3R^rr^f ^r, mi 3r ft, 

f^R^im^TT^crt i ^^^ffrrrf ^ki 

^TBcT^r i 

fw f ^ «rr i ^ tr «n i^r 
3OT 3RRR 3R ^ REJR if ^ ^tri 3r ^ 

f^f CTS^ 3$ vfcm 3RcT 3=k RsIRT 
®RT% 

3TT^^t I 

S&cPR ^ fR RRRT ^ 33& ftRFT R ^T 
3RR 5MI I ^ 3R^f-3TR if ST^RT R?^ RR | 
Rf^R y^c? % ST^R ^ TT^j f^R 3^^T «RT 
^I3R%3RifiT?Tsn l^sn^FR^q^ 1 



if TRTfi? if 1^1 faRTt T TT^ "31^1 ^T rA 
^RFT^rt^Rsn 1 mpzr& hRcik ^^rf^iR 
^r ft^RTT SIT 3^T ^W^^IK ^T 

^r ^ RT 1RRT SIT I ^FR M^RTOI 33 
f^II^f SIT I ^ % fcR f^TR ^TpHlt 

l^FRRTTSTT I 

|3 3>T ^<3<*k T3^<f “% HRRt 

TTR^ 3R^ f*R RcjR| % g)Q\ ^ ^(c||e1 | s^T 

5*i ^wq>l %3TCif*N3T% o4> «h<ai I 

f-R IclTJK-fqH^T % 3>T R;HI j I sffa 3|fSRT 

feftRtrw i iWw 3^ sSfc <s3fa%«ift 

M3^3*Kf ^dl/^^SRT 

r 

^3^^“^r?H^T3fk rsJ 
33 3TUliH f ^^(I^R^airaf^r 

^pRR! 33 iHfHl if <h)-cA ciMfl! FaMcb 

if 3^ 37R CRT 33$ #3T fl 3® SJT | 

R3> f^T TT^i ir i^FR % ^ “^R, 3$ 
wi^^r^w ch<dit i" 
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|%W 

OT Tif% ^ <T*K **$*% 'SRT ^ ^ 

tt^ ^ >-A f^rct ^ <*>4$ ^ H<^d i i^F^rar 

^tsn^OTl ITS^^TWT^TOf^I^rR 
sffiftsr ^ ^f *n ton ^ ^#n3;^w 
3 *r ^t#33T t $3\ i 

gsir 3r 4fW bto tw fare *r * rer i 



21 



GZ77^ rffefl 



mRSR ^ ^PI <5<ll *n ' 
Ttf?rf$T?T *11 l 3^ ^Nl 3>t 

sfipT^ST^flSTT l 

jrffl ^ XjpTT^ sft I TicF fcf ^ ^ 

1 3^f ^r^i, \H<£, 

^BrRf^TT l 

w ^§h, ^ft^Plf^TcT *? ®T?pT 3^TRT <5?xl ^ I 

eft cfi t ftHH 3^ 1 

tt^ ^ x^\ > “■&% ^cf t r 

“ft, X5R ff fa# 3^fm ^ t^TT ^c[ I 




c^ 3M1 W 3ff cTHT %cT 3$ ^ct ft ^ t ” 

f affc ^T3T SfRRI %” T^i ^ ^T | 

fe? 3? ^TFTcFT «TT fa Tf T^ ^ 
fafMfaRTO^^TR^t I 3RT:3*ft^ 
"3TR w$ ft *ff<r t I 3T3 3T 33 Wf tr 
TPTTf I 3Tf3ft 3T 3^” $fk fal % ftft 31 3NR 

3TTTT I 

3TRT3 f T >^| i iB Rfai<*f> % fera % fc^T 
^^3?3R33 3lft 3T I 3ft 3*? WR 3T 
3R3ft'Rftfa833R^i|f ft I 3^lf 

%fa* sftr 3Ht f 33Tft srft 3*r ft^nfar 

ftfa3T3T I Wf 3^^3^3^3fa3 
faeft *R ft 3#T 3% 3ift ft ^T-^fT 3ft 3^T 
3lk3ft3R%RTf f 3T3T3f3lf I 

33> far ^ ftRR f 3^3f 3R % SR 

effel ft 3*fa fqRTf f 3% 3>RR f f^TSt R3> 3RJ 

faaft p; 3 j?t, "^gt, f tefir^^T eiRrr 
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v^i ^ ^ |3ti m fw ^ 

^KMKR^5 ^H'WH<^r r rf I $«cfcftu| tf^SRRT 
«blft«lK ^<T ofRRT ^TST I 

PMdl ^ ^T, U T^3[i f ^ 

^IIS % tcTR SjtiCll % FH^IH i J K vstMl 
fl I ?li«M ^*T 6*41^. Rift 'Hchl^i | <|p% 



®8S 








wn tott ^ r 

^r ^ *r to ^ ^cr 1 1 -^i ^r ^ ^t 
#TT m 3?fc f^AfvMH *£cT ^ 1$ TOt 

sft i 

fcnARwH ^r *ptfi ^r Ifwr^T m 

t5T^f ^r % feTlT ^qK fazfl li 



Hldhfrdf +-^Pi<a ^ ^3n^ % «TK «^cT 

I 3T?^Z#if3^ mRc|K 
% t ¥H^rr 7 FTf i y.Hc? ^r fs# «f|^ stt i 

3 ^ 3?k 3T5& tm & T I I 3&-3T% 
*TO, ^ 3^ W$ rT^TT TOT 3?fr 

^ A 'qt ^fcT ^ ?TT | fTOtir 

^ft ^H<4 l^cr^c? ^ ^pTTCI ^fif <5<H^h ^T 
^TOT?T I 
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^ ss $ tt^ wW$T<te % 3^ 

(Aarau) ^ ^ t*f>d ^f M<?*-l *1^1 I ^fifT «l? 

rftm % ^PT T?T I f^R ^tl^T ^ ^T ^ 
3 T U|1*T5 |3WK^^?*f*ltt3R%Um m$ 
qR^-^^TO3ft^*TFTTTO!T2JT I 

%W*W*£ 

3TCR& TO TOT 3>T t^R Vifa* % 3? ^ % 

^c«i<r % 'jftcM ^ *w^ «n '»i«ii«t) <j*A 

^ ft<slHI ^ fa>*U I 
<J$ *^i 4l«l 3?k fa£H ^Wliqcb | <J*A 

^ pfrnsMi ^t 3^%n Iro \ ^ stszrr 
^ r WT ef? #SRTT T?m, 3RR t^Rt ^ 
fror^r ^tto^T i'tt^^^to 





^ if ^ (Relativity) 

% 3jpT $ cNnft^t 3>t ^ «IT 

atafaj % ^r $ wi ^cT "ft ^r #:■ 

^ FT^T k o^M t t^f t SR (Ether) ^T t I 
^ffoR ^ iFS #f % ^IFI ^ ^ 

Ti^ ^ ss^R^sI ^ 'f^r-^Tef 
3TnP ’ (Swiss Federal Institute of Tech- 
nology) I 

#grfa'3ra 

F*l*AfoWH ^1 ^ STEzn^f % 3T^HIM«t> tol 

■^TUcT $T 1 T? #5rT § ^TT §3TT I 

3FI31Mimch l^e«|i£ I 

RT^ 

facT TFTT 1 3% 3F^r ^tl«T eft§lf f^TQ^ ^ 

iloblP^ld $-<1^^ «<£d UH«4 fadl I SI^- 

^ feift w sfk cfh ^r 



i3R^I 



"X ^ ^ — 

$UcbH)cb<|fH<?!7T^ lf^ 
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JJHfcRT I ^ *i*ifa>[ % *i?H 
*U5«M1W 3ifo H?^f <kl4l ^ ♦HIM'I 3»T 'hlH 
I *N>ddl 

«5t I 3fl^T^T ^ 33FJT fa Jl ^1 W ^T 

qrfa^P* 

Wft «R^t ^T gciiitta 1 1 

W( jjq sJli «<t 3 5r ?R ^ fa*$ ^§3ft 

% 4*MI<H«b 3!«PR % % W^ I *5^ 

^ W 90 31^ ^ ^ T^IR 

% ^rat ^ ^ 5<s<** 3H <»mk 3>f 

«ig<i fa «WI^ J ll,^fa 120 Rti^te tor % 
W rfl 7 n?t % o^fa 3>t 3*fat TOclR ^fcT 3>*T 
1 v^i 3qif^r ^ snfa «i^di % 
Rj<6Kl (Theory of Relativity) % ^K u l ^ 

fira-jifW $m ft* HIHI M\4\ 1 1 



A*lf afk ^mt ^ 3^ U* H*H 3*lft* 
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^ ^ %I fa$ 5r | ^ 

3TTf^T^S^fl7 ^ I 

(Time) $*-1^11 ^ ^kfT <$dl ^ I 

^ 3#T fa'-SM SJTT fog 

to f ^ WT, STclf^, ^T 3?fc 
% qil fcfxfRt % OT ^fg^r 

^f^rf^TT i fH fcrerei ^ apnfor 3n fo»i$H 

%3fki^^H)ch<u|f = TTtf^f(E = mc 2 )%^ROJ 

3f£t Om-m % ^ wt fa 

<t>l $H ^[^.-^1^ I®Hj3$f <$ l^«t> t|KI ^>5 *M>cl 




t , ft \ rs \ ft rv 

I <w* u i l<^d (Electric eye) *W 

T& ^ I % to®t **?lfa* (Zfafy 
to 3 Rr aipTO to? *m pi 

fatf MRl 4 «ft«fd y<W>K $ ^ Rh^l I 

TO *T*TT* 3TI$Vl$H ^ 3RTCTT 35*^ ?PTT I 
TO-to TOR-TO^ 3 H^tfTO falj P | 
SRh’l fcRT «q £A eft qiq^Q ’ftp 3^11 H 4 | ^ 
*^ I ^ H^uJi ^T «KM* UH$kl if I fau) itt 

%<l£Mftl 3?k <4H<+>1 4><^ «lld) 

# ^Rt 3 »T TO «kl«K ^RT T& fij'l TO? *T^fr 
tofrtt t 1 stohip fa* ?nfar afo uniHdi if 

faffl*T **3cT if TO TOkHI TO? 3>T pff 
d»KU| TOH^N HH<I m I 

TO: TOp ^m 4 ) <MHI if «||d (JH 

^ TOf ^*TO ®IR 3 ^T ^ H tfl 
^TO»T^^rt l^*TOltfa^*ft«h^ dl<f 
TO *^ ft *F ^wim«hOT W ^ «neT faTO-if 
P>I*f ft* * ft 3 *^KI B 5 |R ^fTO to? ft 

TOft I tiWjH <HIP£I$Hh 3 TTOT ujh <*Ktt WA 



^t*p?Tfa*ft lTOfaTO*f^*^f*ftTOTO<t 

A ** wro w$\ tot % fti *f ft 

^cf i^^^TJTO^prftTOP^ftftTOt I 
p> to STTpeip ^ pt ^ ^ ^ ^ 
fail 35 T §*<i 9 tK TO *^ if I < 5 *fa iTO *>T *FT 3 lft if 
^ft *3 ft IfS^TOfTO^STlTOS^TSTOT 

wft p to, w p*€, ^ p§ t fa 3 ^ ^ 
prTOTO^TTOn” 

ftfa* srrftsipSr 3 rR fro/pfa mwti 

^TOTTOtfP?^^ 3 TOOT^CT 5 T«n I* 

smr tot to? ^ to *ttott ^ 3^ ^ 
WTOif*TftTOTTO*r WT r 

fftTOTOP^*RTTOf*°TTOftt: 
pj f^T 3TT?*3!p ST’ft ** ^T *TOT TO*T 
HH^ ^fp ITOSifTOT^p^cft^TOSRft 
TO*T UMI ePlt fa smt cRB TTOR ^T 

TO* ^ 3TFTT I ^ 3#T? 3TTW^ ^ 
7jf t W^R <J^ HUM* «BT <SWNI I 

fHH^* % TO* Pi«t*^rl p <s^Pf 3 iH 4 ) TOf 
TOT ^f TOT, W 3§T TO TOTT TOT TO I ^ 3^ 

37 
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#3T T$\ «IT 3lk eFTT fa ft 

3lH*li iSlH^ <*>K U I 3l|^'tril5'1 5<A 
*|^ f^i q^d ^ ^iPi^t *WVsl ’S’i^l ilH 

Iq^R*i % TJ^> %fe 3^T«IFT FTlfaf favHI 

«n i ‘§m’ *nfr mi ^ ‘wm* ^r 1 1 
sn^ei^r ^r ^ 3?3*roR fe: ^rft ^r 
f^rWf^nwsjT i 
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l 1 3«i*W 

TT^ 7 ^[ 3f ^#TTT 3U«ji<*l i'Qcf 

3jiUtel% 3>T 3TC^ ^ <e£l ^T ^4^1 

f^Tfsfk^H 1933 % s£r? t^T 1 

$ 3?ft 

qf tw^t i ^#r 3 ^ 

^ M %^3?t m*k t, ^ 

i” 









I 3^T SFft qiqqq *llM 3jft 

i^n^, 

fmfa z, t^nf^F, <*di^R sSk 3tf*ftsi -hhm ^ 
oAlfrPlt % fcMRt WlfacT 4)<c\ t A ITRR ^1 
3Rct 1 1 % sfa 3q^t fw^m 

^TRT trat t 3^ % ^T ^rtf ^3 twcl I RHTt^F 
3TT^eifq S'iMM 4 ! oqfrF ^ 3^ ^ 

31^ ^ # ^tt*RT ^ 3iq^ 

T^eqR^t if^f^3#r3^qfqqT^^^ 
cTiq 33FJT t A ^qJT ^ <|3TT ^T 

3Jl^WI$q H$i&\ 7 lt^t % q^T 3TCTC 

3q^ «tt i ^ qrrqcf $t fa> h^icHI 7 ri ? ff % 

SjMf IfRcT 3|ft qRcT f 371 1 l mFscI 

^rrnHt ^ ^ wpz^\ 

3#i 7 TT^f OT 3W^ -m, 

srft^TT 3?ft TTlt^T ^ qpf <^a 1 3^1 
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feiR «rr ft; m tt? <xm % 

nnten Iptt i 3T^r % 

3fl?HTfn 3m ajft ^®p%j^gjpi 

i 

'sllcM *R «iKl ^JTj^ 
«RT W I 3^ %rfe ^ 3OT 3r 

^ wtfj 3>r 3itfb|fccbK fen I 
3=fe #n ^r a^R %Pfe rotj «pt ^ 
^ fen m, 3TcT: 3flfR|$H sr ^jt 

^Fkicii I 

3^^rrTRTT^t 

nr TOPS 3R frox rft afo 3f ^ R fadforl ng^t 
^ cr anpsi^H 3§n i ^r wra> 
feividldi ^fjt *r cR% fem % njf 

iww i^^HHoicfF^«7^,fir^nf^a^ 
^ fe* srfsra; ^tt to fen i 
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qe&ftRVts&rrf 

^ xnn^ ^ 3?k ^ ^nfe 

aflto; ‘^n^r ^ fe$ 3 ^t to 

^rafenscfen i ^iferfe 

fe*^ir*fr i3#»FR^*R3pft*ft* 

«* 

^ l^ram «n ^ 

afanssini^fe^aHi H3«if <mi 

^n ^if!m i snft cT^ snfa ^ fe* 

fntn* ^ ^r 1 sn?*^ ^r ?rcm 

3*r$ii f^r ^fg 3* tsti s#t *r 

*M fen i j fcaw 4 > 3 ^ife> q*Kd Mlfi> 4 ! 



i 





*& ’W&ft *f ^nr 3?k 3W m d , n4 jr R i 
apnfHirr % wf ^ fsr« 3 % 

^■gK^cff^ I ^iPRjl ^1 #3T ^ 



^ 1 

TJ^2 3TTfHTf^ ^TI «P=4t 4>t <^^d WC 
cf^cT 3f I ^ 3f^ ^ ^ f?^ ^cT f^TTt 

sjfoarcft^ra^ ifw^%^iw 

3 ^ ^ ^ ^ ^sncr A 

<sn%?1 3?!^-^ ^§cf I TR%^^? 
^ ^T art^ei \& cr^ ask frojaft ^ '^t' 3* 
3Fg*m 33ct I ^ «Tc4f % 4t ^Rcf 

3^k CK^~0<5 4>t % <J't? 5^tcl I 

snfHirr 4t*r ^cr ^ i t3^j 
«nlcw>i 3n?^SIf^ 4»f SFIl? Ml t^> •Tift 
TS^^35eFT^tt l^sfaR^^t 






°M Q,«l qw qgn 3f^l ci^ml M3^^R3^Rlw 
3*1 RWsll : 

5*ifcit<«Ktl£ ^tdilqi 3*1 5*J W$i «3<«4| 
$«'*ftq*U<gl I HH+I WHM ^ d«ll $H*I $0 3^T 

3«;t£i;i ^ *fA> ^ % 3^iPiqK 

<W4»I fluJU i*4l 1 3Hft 
^ l f^Ki J\4 \ am <nA c<m1 m) jl ^r 
#tr 1 31553 ami «^A <s U i fl *hk 1 

t i 
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